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Oncology nursing work environments are fraught with many challenges and workforce issues that have also been reported by nurses in other practice settings. The international nature of nursing shortages and their related predictors, such as job stress and intent to leave, are emphasized in the literature (Finlayson et al., 2007) . For example, given nurses' increasing average age (45.1 in 2008) and retirements, the predicted shortage of 60,000 nurses in Canada by 2022 threatens to impact patient care and the delivery of health care (Canadian Institute for Health Information [CIHI], 2010; Canadian Nurses Association, 2009) . One strategy to address the nursing shortage is to examine ways to retain current nurses (Salt et al., 2008) . Dissatisfaction of nurses has been linked to an increase in absenteeism in nursing populations (CIHI, 2008) . In a systematic review of factors influencing nurse absenteeism, positive work attitudes (including increased job satisfaction) were related to reduced absenteeism, whereas job stress was linked to higher absenteeism among hospital nurses studied worldwide (Davey et al., 2009) .
Much has been written about nursing work environments and the many factors that impact nurses' job satisfaction. However, there is little research about factors associated with nurses' job satisfaction in specialized nursing environments, such as oncology care settings. The work presented in this paper is part of a larger study designed to address this gap in knowledge for oncology work environments. The purpose of this study was to test a theoretical model of work environment factors related to oncology nurses' job satisfaction, and to assess changes in these factors and job satisfaction levels over a two-year period using structural equation modelling.
Factors influencing job satisfaction of oncology nurses over time

Literature review
Oncology work environments Much of the literature on nurse work environments and job satisfaction pertains to general nursing contexts. More needs to be known about specific nursing work environments to better understand what influences nurses' perceptions of their contexts and the effects of these factors on patient outcomes (Utriainen & Kyngas, 2009 ). The Canadian Association of Nurses in Oncology (CANO) reports "oncology nursing is specialty practice. Additional knowledge and cognitive and clinical skills must support this practice" (2010, p. 9) . Literature exploring oncology nursing work environments highlights differences compared to non-oncology work environments, the link to patient outcomes and other factors impacting job satisfaction of nurses working in oncology.
Oncology nurses report significantly higher ratings related to nurse-physician relations compared to non-oncology nurse participants (Friese, 2005 ). Higher quality care was subsequently linked to work environments that identified more collegial nurse-physician relationships (Friese, 2005) . Other predictors of job dissatisfaction in oncology nursing work environments include decreased managerial support of nurses and inadequate staffing/resources (Friese, 2005) . The uniqueness of oncology nursing environments and specialty-specific experiences of oncology nurses has been identified by van Rooyen and colleagues (2008) . In a recent integrative review of the literature describing the context of oncology nursing, uniqueness was attributed to the dynamic and complex nature of cancer control, and nurses' personal growth from the intense therapeutic relationships established with cancer patients and their families (Bakker et al., 2013) . Given the distinctive nature of oncology nursing and an increased demand for care in this area, as cancer incidence rises in society (Union for International Cancer Control, n.d.), studies that examine how oncology work environments affect nurses' job satisfaction could aid in the recruitment and retention of oncology nurses.
Links among context, job satisfaction and patient care outcomes
The link between nurses' job satisfaction and patient care outcomes has been prominently reported (Aiken et al., 2002 , Aiken et al., 2003 . In an examination of patient care outcomes in surgical oncology settings, work environments characterized by decreased staffing and as less than favourable by nurses, recorded higher mortality rates among patients (Friese et al., 2008) . Negative work environments were also associated with more frequent patient complications and a decrease in quality of nursing care (Friese et al., 2008) . Higher nurse education levels, richer nurse skill mix, a higher proportion of casual or temporary positions, and better nurse-physician relationships all contributed to significantly reduced mortality among medical patients in general nursing work environments studied (Estabrooks et al., 2005) . In a recent systematic literature review, nursing leadership styles that focused on relationships with nurses were found to be significantly related to better outcomes for nurses and their work environments compared to task focused leadership styles, which were linked to negative outcomes (Cummings et al., 2010a) . In another review, relational leadership practices were significantly linked to nurses' intentions to stay in their jobs (Cowden, Cummings & ProfettoMcGrath, 2011) . Subsequently, relationally focused leadership styles of hospital nursing leaders were reported to significantly contribute to reducing patient mortality in a study of 90 hospitals (Cummings et al., 2010b) .
Important linkages have also been established between various work environment factors within oncology-specific settings and job satisfaction. Martensson et al. (2010) identified an association between cancer nurses' satisfaction with work, increased years of experience and a less intense workload. Specifically, when experienced cancer care nurses perceived their workload to be very heavy, they were less satisfied with their work. The importance of context in nurses' job satisfaction in the presence of nursing shortages has also been discussed in the literature (Morgan, & Lynn, 2009) . Context is an important consideration when identifying factors that result in increased job satisfaction and a positive nursing work environment (Bakker et al., 2011) . These factors, including patient-centred care, autonomy, and professional pride, appear to be critical in oncology nursing (Morgan & Lynn, 2009) . Unique aspects of oncology nursing include a strong multidisciplinary focus, as well as intense and intricate relationships with colleagues, team members, patients, and families. As well, oncology nurses reported increased stress associated with death and dying, a common occurrence in oncology care settings (van Rooyen et al., 2008) .
In previously published literature from this prospective study of Canadian oncology nurses and their work environments, we reported findings that form the foundation for continued examination of subsequent data. First, findings of the initial survey of oncology nurses in 2004 revealed that relational leadership and physician/nurse relationships significantly influenced the quality of oncology nursing work environments and the job satisfaction of nurses in those areas (Bakker et al., 2010a; Cummings et al., 2008) . Second, our focus group participants highlighted a spectrum of elements needed to create a positive work environment that they thought could increase recruitment and retention of nurses (Bakker et al., 2010b) . These elements included a thorough orientation to meet the diverse needs of a dynamic demographic of oncology nurses and continued mentorship responsive to different phases in each nurse's career. As well, this study showed that a strong visible leader who acknowledged the specialized nature of oncology nursing was important to nurses' job satisfaction (Bakker et al., 2010b) . Third, we documented the overall significance of the nurses' relationships with health team members and patients, and the resultant effect on their job satisfaction (Bakker et al., 2011) . Other important findings from that study were the limited opportunities for oncology nurses to participate in policy decisions, decreased visibility of accessible, responsive, nursing leaders, and insufficient number of RNs available in oncology settings to provide quality care (Bakker et al., 2010a (Bakker et al., , 2011 . In this paper, we highlight stability in some predictors of job satisfaction and changes in others over time through model testing, and present implications for nursing leadership, practice and research.
Methods
Study design
Using a prospective descriptive research design, we surveyed oncology nurses across Canada about their work environments and their professional practice on two occasions within the threeyear study period (2004 and 2006) . In this paper, we tested a theoretical model of the relationships between work environment factors and nurses' job satisfaction using the data from 2004 and 2006.
Recruitment and sample
In 2004, we recruited full-time and part-time registered nurses in Canada who provided direct care to cancer patients in settings such as hospital in-patient oncology units, ambulatory cancer clinics, community care, palliative care and home care for the national survey, as a convenience sample. Questionnaires were mailed to members of the Canadian Association of Nurses in Oncology (CANO), the Association québécoise des infirmières en oncologie (AQIO), and to nurses employed by provincial cancer care agencies and hospitals in Ontario, Quebec, Nova Scotia, and Alberta. We also invited nurses through the Canadian Oncology Nursing Journal. In 2004, we received 615 valid responses, and 525 of these nurses provided consent to be contacted again in 2006. Three hundred ninety seven completed the second survey. Further details on recruitment procedures are published elsewhere (Bakker et al., 2010a) .
Data collection/measures
Following receipt of ethical approval from each research member's affiliated institution(s), data were collected at Time 1 and Time 2 using a self-report English questionnaire distributed by postal mail. The questionnaires contained three sections-demographics, work environment characteristics, and questions related to the nursing role, job satisfaction, and intent to leave. Survey details were previously published (Bakker et al., 2010a) and summarized here. Demographic questions included age, years in nursing, years of oncology nursing experience, nursing education, and type of work setting. Work environment characteristics were measured by a subset of 14 items from the Nursing Work Index-Revised (NWI-R) (Aiken & Patrician, 2000) , a tool designed to measure aspects of the environment where nurses work. A decision to use select questions from the NWI-R was made based on previous research, which identified key elements that were meaningful to oncology nursing practice, job satisfaction and retention (Bakker et al., 2006) . By reducing the numbers of items in the survey, participant burden was reduced, and we had hoped this strategy would increase the response rate. Participants were asked to report their level of agreement to statements about the presence of each characteristic in their work environment using a four-point Likert scale ranging from "strongly agree" to "strongly disagree". The NWI-R was found to be valid and reliable in several other nursing samples (Lake, 2002; Li et al., 2007; Slater & McCormack, 2007) . Job features included questions related to job satisfaction, perception of nursing practice and quality of care, and intention to leave their current job. As the purpose of the prospective research design was to collect information from the same nurses over time, the items on the second questionnaire were identical to those on the initial survey with additional questions seeking information related to nursing career decisions and reasons for changes made.
Theoretical/conceptual model
For this paper, we began with the same theoretical model that we had developed and tested as a structural equation model on the Time 1 data . The relationships among the concepts in our model were based on our knowledge and experience, as oncology nurses and researchers, our previous research (Bakker et al., 2010a (Bakker et al., , 2010b (Hayduk & Littvay, 2012) . Each variable was allotted a percentage of measurement error based on how closely the research team determined that each indicator measured its concept in the model (Hayduk, 1987) . Measurement error may result from factors such as lack of clarity in the wording of some items. See Supplementary Table A for measurement error percentages and survey items. We allowed the background variables to co-vary in our model, because our intent was not to define their sources of variation. None of the variables were collinear. See Supplementary Table B for covariance and correlations among the model concepts at both Time 1 and Time 2. 
Data analysis
For our modelling purposes, we selected all nurses who reported working at least 60% of their time with cancer patients in 2004, and for whom we had data at Time 1 and Time 2 (n=338). Then, we used the matched data (2004 and 2006) to test whether the theoretical model developed at Time 1 also fit the data at Time 2, and whether the factors that influenced job satisfaction of oncology nurses had changed over time. Data were managed using SPSS version 17 and the theoretical model was tested as a stacked structural equation model using LISREL 8.8. The stacked theoretical model allowed us to test the model using 2004 and 2006 data simultaneously in a manner consistent with Hayduk et al. (2010) . We chose the chi-square test, as it provides a clear indication of fit between matrices provided by the data and implications of the theoretical model (Hayduk et al., 2007) . A significant chi-square in the test of model fit indicates that the matrices are significantly different suggesting that the theoretical model is mis-specified and should be re-examined. A non-significant chi-square suggests that the theory is a plausible explanation for the relationships in the data.
Results
Demographics
Demographic characteristics of the matched sample (n=338) are provided in Table 1 had achieved oncology nursing certification through the Canadian Nurses Association. Study participants represented an experienced nursing workforce with almost 54.7% of participants reporting at least 26 years of nursing experience.
Model testing
The chi-square (χ 2 ) for the stacked model was 106.59 (df = 86, p=0.065), indicating reasonable fit between the model theory and the covariance data (Hayduk, 1987) . The models displaying significant relationships among the concepts are presented in Figure 1 Similarities in oncology work environment relationships over time Several work environment characteristics had significant relationships in the models over time. All significant relationships were consistent and positive in direction of effect. Nurses' reports of relational leadership characterized by administration that listens and responds to their concerns led to greater opportunities for staff development, perceptions of sufficient numbers of RNs to provide quality care, and freedom to make important patient care decisions. Staff development programs consistently led to greater participation by oncology nurses in policy decisions and in support for innovative ideas. Good working relationships between physicians and nurses led to greater freedom to make important patient care decisions in both 2004 and 2006. In turn, enough nurses to provide quality care and freedom to make important patient care decisions consistently influenced job satisfaction over time.
Visible nursing leadership by the senior nursing administrator and a clear philosophy of nursing consistently led to greater perceived support for innovation. Nurse managers consulting with staff led to supervisor support in managing conflict, and this relationship strengthened over time (coefficient was .40 in 2004 and .72 in 2006) . We had hypothesized that age and gender were not related to any variables in the model including job satisfaction at either time period. The testing results confirmed this.
Differences in predictors of job satisfaction over time
In 2004, relational nursing leadership significantly influenced supervisor support for managing conflicts, whereas in 2006, relational leadership also led to nurses' perceptions of increased support for innovative ideas.
In 2006, the number of direct and indirect pathways to job satisfaction changed since 2004. In 2004, a clear philosophy of nursing was linked to participation in policy decisions, whereas in 2006, a clear philosophy of nursing directly influenced job satisfaction. In 2004, good working relationships between physicians and nurses influenced job satisfaction directly whereas in 2006, good working relationships between physicians and nurses worked through freedom to make patient care decisions, and enough RNs to provide quality care, both of which led to increased job satisfaction. Supervisor support and perceived ability to influence patient care outcomes directly influenced job satisfaction in 2004, but were no longer significant in 2006. A visible and accessible nursing leader was negative related to freedom to make important patient care decisions in 2004 and no relationship was noted in 2006.
Discussion
Our results show changes in the pathways of relationships that significantly influenced nurses' job satisfaction over time. The consistency in some pathways to job satisfaction and changes in others may be attributed to a variety of factors. For example, considerable restructuring of the work environments, models of care and economic pressures in cancer care services may have changed the role of the nurse from worker to professional (Bakker et al., 2010a) . Restructuring of health care in the 1990s and early 2000s led to the development of multidisciplinary teams, and was often cited for leaving nursing without its own distinct identifiable voice in the health care organization. The negative relationship between a visible nursing leader and nurses' freedom to make important patient care decisions in 2004 may, in fact, reflect a time when these leadership roles were made redundant. Efforts to re-institute senior nursing leadership positions in oncology settings that are relational in emphasis and provide professional practice support may have resulted in a stronger nursing identity, firmer theoretical foundations of care, and a growing importance of professional pride seen in oncology nurses (Morgan & Lynn, 2009) .
The creation of a stronger nursing identity results from empowerment, which also increases job satisfaction. This is consistent with other work (Ridley et al., 2009; Ning et al., 2009) , where nurses reported greater empowerment in work environments that provided opportunities for learning and were conducive to positive organizational relationships with colleagues.
The significance of nurse/physician relationships remained strong in both 2004 and 2006. Good physician/nurse relationships significantly influenced nurses' freedom to make important patient care decisions, which, in turn, influenced job satisfaction. Nurses' job satisfaction was significantly related to strong nursing and interdisciplinary team relationships in previous oncology nursing studies (Ridley et al., 2009; van Rooyen et al., 2008) . A clear philosophy of nursing directly influenced participation in policy decisions in 2004, but later worked through innovative ideas. Our study signals the importance of both strong physician/nurse relationships and a strong nursing identity/philosophy in supporting nurses' contributions to multidisciplinary teamwork in oncology settings, and to increasing nurses' job satisfaction.
Relational leadership was a strong influence on staff development programs, enough RNs to provide quality care, and freedom to make important patient care decisions over time. Relational leadership creates an environment where nurses are motivated to do more than they originally believe they can. Therefore, the stronger emergence of leaders' support for innovative ideas, as an important factor in nurses' job satisfaction, is quite conceivable. Supportive nursing administration is needed to help develop nurses' autonomy, which further supports the link between freedom to make important patient care decisions and relational leadership seen from these results (Cummings, 2004; Gagnon et al., 2010) . The changing relationships between relational leadership and support for resolving conflict may point to a changing context where nurse managers deal more directly with conflict management than in our earlier data. This is evident in the increased strength of the relationship between nurse manager consulting with staff and supervisor support in resolving conflicts, which may signal a change in leadership structure or patterns.
These results impact nurses, leaders, managers, educators and researchers in nursing and, more specifically, oncology nursing. The current age of the oncology nursing workforce suggests an urgent need to recruit nurses to this area and retain those with experience and knowledge to share and teach novice practitioners. The specialized nature of oncology nursing also requires further inclusion of experiences with oncology and palliative patients in baccalaureate nursing education in order to ensure graduating nurses have knowledge and skills to enter this recognized specialty. The present 
REFERENCES
system is also undergoing transformative changes with the inclusion of technology in the work environment, driving an ongoing need for continuing education to support the changing context for practice. As well, due to the changing nature of predictors influencing nurses' job satisfaction, further study is warranted to monitor and understand how organizations can respond to the diverse and changing nature of this dynamic workforce, and to provide opportunities for nurses to be innovative in using information/communication systems.
Findings from this study also emphasize the need for leaders and managers to implement strategies that address the changing nature of oncology nursing environments and the populations served by oncology nurses. Tourangeau et al. (2006) suggested that job satisfaction will continue to change for many years to come. Necessary strategies aimed at increasing job satisfaction are similar to those proposed by Hayes et al. (2005) . These strategies include the implementation of comprehensive orientation, and mentorship programs suitable for the broad spectrum of nurses' levels of experience found in oncology settings, along with the offering of professional development opportunities that address the special needs of nurses in oncology areas. Opportunities for reflection are recommended to address the stressful nature of oncology nursing. It is also important that managers understand how nurses' perceive their workplaces in order to identify indicators of positive work environments, as well as issues of concern (Bakker et al., 2010a (Bakker et al., , 2011 . Implications of study results for policymakers include the need to support nursing workforces planning for a sustainable future. As well, recognition of the changing nature of nurses' job satisfaction and its influencing factors, such as enough RNs to provide quality care and nurses' freedom to make important patient care decisions, is critical in policy development. In light of the prevalence of cancer in our growing, older population, emphasis on relations with families of patients, ongoing evidence-based practice and open access to information are needed in oncology settings and in future testing of models on job satisfaction.
Findings from this study are also relevant to researchers. Further study on the changing nature of variables that affect nurses' job satisfaction is needed. Longitudinal studies that examine how variables of job satisfaction change over time in relation to contextual changes will better inform recruitment and retention strategies that will be effective for nurses in oncology and other specialized areas. Context is an important aspect of these research findings and an important variable that needs to be included in studies examining job satisfaction of nurses.
Limitations of this study include the short time between data collection times. However, it was a three-year study. Also, in our models we did not differentiate the settings where oncology nurses worked, such as oncology clinics, inpatient, or medical day units. However, we did include data in our analyses from nurses who worked predominantly with patients affected by cancer.
Conclusion
This study illuminates consistencies and changes in factors that influenced oncology nurses' job satisfaction over time. Leadership and its indirect effects on nurses' job satisfaction were significant over time related to providing enough RNs to provide care, staff development programs, innovation and resolving conflict, which, in turn, influenced nurses' job satisfaction. Both physician/nurse relationships and a strong nursing philosophy/identity are important influences on oncology nurses' job satisfaction. The multifactorial nature of nursing work environments creates fertile ground for further research (Rafferty & Clarke, 2009 ). This study emphasizes the fluid nature of job satisfaction amidst a nursing context emerging from restructuring in health care and experiencing nursing shortages that threaten the quality of nursing care and sustainability of the nursing workforce. Further research that considers context over time would continue important efforts to recruit and retain nurses in oncology settings. Bakker et al., 2010. JNM, 18, 205-214 . 
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